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Antioxidant comprising food products 

The present invention concerns a food product comprising 
natural components which increase the antioxidant status in 
5 the blood plasma of the consumer if the food product is 
used according to the common food habits of the consumer. 

A high intake of antioxidants has been associated with a 
decreased risk of cardiovascular disease* Experimental 
10 evidence has been published on the basis of which it is 

assumed that oxidation of lipoproteins is an important step 
in atherosclerosis and that antioxidants may protect 
lipoproteins from oxidation. Atheroscleroris is seen as an 
important cause of death in the Western society. 

15 

Pood products comprising low levels of components which in 
themselves are capable of increasing the antioxidant status 
in the blood plasma of humans are known. Examples of such 
potential antioxidant components are a -tocopherol (vitamin 

20 E) , ascorbic acid (vitamin C) , and p-carotene. E.g., such 
components are present in many food products which comprise 
these components as a natural ingredient. Also, food 
products to which such components have been added are 
available on the market . Also the use of such components as 

25 separate supplements to the human diet, e.g. in the form of 
tablets or capsules is known. 

The daily intake of the amounts needed for antioxidant 
increase is relatively high compared to what is found in 
food products which comprise no added antioxidants, and 
30 none of the food products presently known comprises levels 
of antioxidants sufficient to significantly increase the 
antioxidant level in the blood plasma upon the common, 
average amount of daily intake of the food product except 
for eating very high amounts of fruits and vegetables. 

35 

Accordingly, the intake of such high amounts could, up till 
now, be taken care of by the intake as a supplement to the 



wo 97/06697 



2 



PCT/EP96/03379 



human diet (e.g., by the intake of tablets or the like ), 
or by a specially selected diet. 

Consumers these days have a clear preference for food 
5 products which form part of their common food habits and 
which, in themselves, have a clear contribution towards a 
healthy diet by which no longer additives or a special diet 
needs to be taken. 

The present invention concerns a food product by which this 

0 desire can be met. In particular, the present invention 
aims to provide a food product which is part of the common 
diet and which comprises antioxidants and/or antioxidant 
vitamins in amounts sufficient to significantly increase 
the anti-oxidant status in the human blood plasma. By this 

5 invention, the consumer needs not alter his daily consuming 
habits, while the risk towards atherosclerosis can be 
reduced by the intake of the food product. 
Examples of suitable food products comprising the 
components in accordance with the invention are fat based 

0 food products which form part of the daily diet, such as 
margarine, halvarine or any other spread; dressings such as 
mayonnaise, tomato ketchup, and salad dressings; cheese 
products such as cheese, cheese spread and cheese sauce; 
sauces; cream, ice cream and the like. 

5 Preferably, the food product of the invention is a spread, 
dressing, sauce or ketchup. 

It is preferred to apply the antioxidant components in 
products which are used on a daily bases, such as a spread. 

0 In that case, the highest benefit is obtained from the 

present invention. In a further preferred embodiment of the 
invention, the food product is a yellow fat spread which 
can comprise 0 (zero) to 90% fat (usually 5-80%) . 
In another preferred embodiment, the food product is a 

5 sauce, e.g. a tomato based sauce, or a ketchup such a 
tomato ketchup. 
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The food products as such are common products in the 
Western world, and are used by consumers on a daily basis 
in amounts different for each individual. Figures of the 
average amounts referred to are available to the man 
5 skilled in the art. 

In this specification, an antioxidant is any substance 
that, when present at low concentrations compared to those 
of an oxidizable substrate in the human body, significantly 
10 inhibits free radical chain reactions of that oxidizable 
substrate in the human body. In this specification, where 
the term antioxidant is used without specifically also 
mentioning antioxidant vitamin, both antioxidant and 
antioxidant vitamins are meant. 

15 

The amounts to be used in a particular food product are to 
be chosen such that a significant increase in antioxidant 
level in the blood plasma of humans is found. The present 
invention preferably concerns the use of moderate amounts 

20 of antioxidants, which means more than the low amounts 

found in the known products comprising these components is 
present, but less than about 10 times the lowest amount 
that provides a significant increase of antioxidant status 
in the blood plasma • This is much less than what is found 

25 in the several publications in which pharmacological 
amounts are recommended. It has been found that the 
addition at much lower levels can provide a reduced risk 
towards atherosclerosis. 

The amounts are to be determined on the basis of the 
30 average regular or daily intake of the specific product for 
the specific country where the product is to be applied. 

It has been found that for the antioxidant components, the 
amount present in the daily applied quantity of the food 
35 product is at least 3 times the recommended amount (RDA 
value from the Codex Alimentarius as is recommended in the 
Western countries) . It is preferred to use amounts between 
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3 and 10 times the recommended amount (RDA value from the 
Codex Alimentarius) for those antioxidants of which such 
RDA values are available- 

5 Determination of the amount of each of the antioxidants to 
be applied takes place by determination of the antioxidant 
level in the plasma of human beings after daily consumption 
of the average consumed amount of product after four weeks. 
The concentration in the blood plasma of the antioxidant 

10 applied is measured and compared to the concentration in 
the plasma of the antioxidant before the four weeks intake 
of the food product of the invention. In this 
specification, a-tocopherol, a- and p-carotene levels in 
plasma were measured using reversed phase HPLC. Ascorbic 

15 acid levels were determined by fluorimetric measurement 
using ascorbate oxidaze as described in "Fluorometric 
assay of vitamin C in biological materials using a 
centrifugal analyzer with fluorescence attachment", 
Vuilleuraier JP, Keck E.J Micronutrient Analysis 1989 ;5: 25- 

20 34. The method is to be carried out after treatment of 

fresh plasma with trichloroacetic acid. Other measurements 
are available as well, but provide less accurate results 
and due therefore not recommended. (E.g. spectrophotometric 
measurement, using enzymatic kits from Boehringer 

25 (Mannheim, Germany) . 

Antioxidants which are suitable to significantly increase 
the antioxidant level in the blood plasma are for example, 
o-tocopherol (vitamin E) , ascorbic acid (vitamin C) , 
polyphenol, and carotenoid such as a-carotene, B-carotene, 

30 lycopene, crypt oxanthin, zeaxanthin, and lutein. 

The amounts indicated below are amounts per average daily 
applied amount of the food product it is used in. 
35 In the case of a - tocopherol , the minimum amount to be used 
will be about 30 mg per amount, and preferably between 30 
and 100 mg; for ascorbic acid, the minimum amount will be 
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about 100 mg, and preferably between? 120 and 600 rag and 
further preferred between 180 and 600 mg; and for 
polyphenols obtained from tea, the minimum applied amount 
will be about 0.5 g, and preferably between 0,5 and 2,5 g. 
5 For other polyphenols, the minimum applied amount will be 
25 mg, and preferably between 25 and 125 mg. For 
carotenoids, the amounts are 2 - 18 mg. It is to be noted 
here that carrots and maybe some other vegetables contain 
amounts within this range, but the carotenoids cannot be 

10 easily absorbed, and so are not capable of increasing the 
antioxidant levels in the blood plasma as now claimed. 
Preferably, the food product comprises 30-80 mg of a- 
tocopherol per amoxint of the average daily consumed amount 
of food product, and/or 120-600 mg and preferably 200-600 

15 mg ascorbic acid, and/or 8-15 mg, preferably 10-15 mg of a 
(mixture of) carotenoid, and/or 0.7-2.0 g of a (mixture 
of) a tea polyphenol and/or 50-100 mg of a (mixture of) a 
polyphenol not being a polyphenol derived from tea. 
The food product of the invention suitably comprises at 

20 least 8 mg carotenoid, and preferably an amount between 8 
and 18 mg per average daily applied amount of the food 
product. Preferably, the carotenoid is a mixture of a- and 
P-carotene. The use of a carotenoid has been found to show 
a very high increase in antioxidant level in the blood 

25 plasma. 

Preferably, a mixture of at least two of the antioxidants 
is applied. In particular, it is preferred that the mixture 
comprises at least a water and a fat soluble antioxidant as 

30 applicants have some indications that the water soluble 
antioxidants are capable of regenerating the fat soluble 
antioxidants. Thus, food products comprising both water and 
fat soluble antioxidants are believed to be even more 
effective. At least, indications therefore for ascorbic 

35 acid and a -tocopherol have been noticed. 
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In a highly preferred embodiment, the food product is a 
yellow fat spread comprising 30-100 mg per 15 g of spread 
of a -tocopherol and/or derivatives thereof. More preferred 
is a spread in which at least both a water soluble and fat 
5 soluble antioxidant is present. For example, such a more 
preferred spread comprises per 15 g of spread 30-100 mg a- 
tocopherol and/or derivatives thereof, and 100-600 mg 
ascorbic acid. 

10 Food products providing good benefits to the antioxidant 
level in the blood plasma, and, more in particular, to the 
reduction of the lipoprotein oxidation in vitro are for 
example tomato ketchup which comprises 30-100 mg a- 
tocopherol and/or derivatives thereof, and 100-600 mg 

15 ascorbic acid and 2-18 mg preferably 8-18 mg of a (mixture 
of) carotenoid, and yellow fat spreads having a fat level 
between 10 and 80 %, and comprising 30-100 mg of a- 
tocopherol and/or derivatives thereof, 120-600 mg of 
ascorbic acid and 8-18 mg of a (mixture of) carotenoid- All 

20 amounts indicated above are amounts per average daily 

consumed amount of the food product. It is preferred that 
such a spread comprises at least two thereof, preferably 
the two being a -tocopherol and ascorbic acid. 

25 In another embodiment of the invention also polyphenol is 
present. Polyphenol is known as such, and has been 
described in different publications. 
The term polyphenols (or phenol ics) can be defined 
chemically as a substance which possesses an aromatic ring 

30 bearing one or more hydroxy substituents, including 

functional derivatives. Reference is made to "Phenolic 
Compounds in Pood", Chi -Tang Ho; Phenolic Compounds in Food 
and Their y!ffects on Health II. Am. Chemical Soc, 1992 In 
this invention the term polyphenols refers to all plant 

35 phenolic molecules derived from a plant source with an 

antioxidant activity and not covered by the terms oryzanol, 
tocotrienol and tocopherol, e.g. simple phenols and 
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phenolic acids, hydroxycinnamic acid derivatives (e,g 
coumaric and ferulic acid) and flavonoids. 

In the case of the food product of the invention being a 
5 fat based food product, the fat that is applied can be any 
fat, such as dairy fat and/or vegetable fat. However, if 
fat is present, for health reasons the use of one or more 
vegetable fat sources is preferred. In particular, the use 
of liquid fats is preferred. These can be hydrogenated, 
10 interesterif ied, and the like. The fat can be one single 
fat or a blend. 

The use of fat compositions comprising a considerable 
amount of poly unsaturated fatty acid groups comprising 

15 triglycerides (puf a- triglycerides) in addition to the use 
of the antioxidants is in particular considered highly 
beneficial. For example, oils of sunflower, saf flower, 
rapeseed, linseed, linola and/or soybean can be used in a 
preferred embodiment. Also the fat compositions mentioned 

20 in Netherlands patent documents no. Nl 143115, NL 178559, 
NL 155436, NL: 149687, NL 155177, European patent 
documents EP 41303, EP 209176, EP 249282, and EP 470658 
are highly suitable. 

If a fat blend is used, it is preferred that it comprises 
25 at least 30%, and more preferred at least 45% of poly- 
unsaturated fatty acids, based on the total weight amount 
of the fat in the fat based food product . 

The fluoriraetric method is used for analysing the ascorbic 
acid level. 

30 

Example 

A spread was prepared comprising per 100 g of product 200 
35 mg a-tocopherol , 840 mg ascorbic acid and 180 mg palm 
fruit carotenes (obtained from Quest, Naarden, Holland) 
(comprising about 18 mg a- and 36 mg (J- carotene) 
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A control margarine of the same composition, with the 
proviso that no antioxidant was present, was prepared by 
the same method, 

5 Measurement of the susceptibility of low density 
lipoprotein (lipoprotein) to oxidation in vitro was 
performed as follows. 

Lipoprotein were isolated using density gradient 
10 ultracentrifugation. The formation of conjugated dienes 

during copper-mediated oxidation was monitored continuously 
at 234 nm. Before the start of the oxidation experiments 
the lipoprotein samples were diluted to give a final 
concentration of lipoprotein protein of 50 fig /ml in the 
15 assay cuvette. The incubation was carried out at 30°C. The 
final concentration of copper was 50 jiM and that of EDTA 25 

In a parallel comparison trial 31 healthy volunteers were 
20 randomised to consume normal daily quantities (15 g) of 
either a control margarine or a margarine enriched with 
moderate amounts of the antioxidants. 

Per daily serving of antioxidant margarine, an intake of 31 
mg a -tocopherol, 121 mg ascorbic acid and 8 mg palm fruit 

25 carotenes (comprising 5,3 mg beta carotene and 2,7 mg alpha 
carotene) was obtained- Before and after 4 weeks of 
margarine consumption, plasma antioxidant levels, total 
antioxidant activity of low density lipoprotein and the 
susceptibility of lipoprotein to oxidation in vitro were 

30 determined. 

Determination of the total antioxidant activity of 
lipoprotein was performed as follows. 

The method is based on the ability of antioxidants within 
35 lipoprotein to scavenge the ATBS'* radical cation, as 
detected by a decrease in the absorbancy at 734 nm. 
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The assay was carried out using a Cobas Fara analyzer. In 
the protocol devised 250 /xl of ATBS/myoglobin reagent in 
buffer was mixed with 50 /xl of Trolox standard or 
lipoprotein preparation (1.13- 4.52 mg/ml lipoprotein 
5 protein) , the pipette probe flushed with 20 /il water , then 
20 ftl of 3.125 mM hydroperoxide (followed by 10 ^il of water 
to flush the probe) added to start the reaction. The 
incubation volume was thus 350 /il and the final 
concentrations were: 4.36 /LtM metmyoglobin, 436 iM ABTS, 180 
10 pM hydrogen peroxide) . The reaction was carried out at 
30**C. A dose-response standard curve was derived using 
Trolox standards of 0, 2 •86, 5.72, 8.58, 11.44, and 14.30 
\M final concentration. 

15 After consuming the antioxidant margarine for 4 weeks the 
mean plasma concentration of a-tocopherol increased 
siginif cantly by 14% (P<0.005) and that of plasma ascorbic 
acid by 10% (P<0.001) as compared to control group values. 
The plasma concentrations of p- carotene and a -carotene 

20 increase 3.4 fold and 14.5 fold, respectively (P<0 . 0001) . 
Consumption of the fortified margarine significantly 
increased the resistance of lipoprotein to oxidation (+7%, 
P<0.033) as compared to baseline values. The total 
antioxidant activity of lipoprotein increased by 12% 

25 (P<0.01) with no significant increase being observed in the 
control margarine group. Measurements performed at baseline 
demonstrated a highly significant correlation between 
lipoprotein o- tocopherol levels and the lipoprotein total 
antioxidant activity {r=:0.87, P<0.0001). It can be 

30 concluded the consumption of a margarine fortified with 
moderate amounts of antioxidants can be used to increase 
antioxidant status in the blood plasma and lipoprotein of 
healthy subjects. 



35 Furthermore, it was found that the consumption of a 
margarine fortified with palm fruit carotenes delivers 
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alpha and beta* carotene to the body with high 
bioavailability . 

Moderate antioxidant enrichment of foods may be an 
5 important means of achieving an optimal natural antioxidant 
status for the prevention of cardiovascular and other 
diseases. 
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Claims : 

1. Food product comprising antioxidants and/or 
antioxidant vitamins in amounts sufficient to significantly 

5 increase the antioxidant status in the human blood plasma 
upon daily consumption of the daily average amount of the 
food product. 

2. Pood product according to claim 1, wherein the food 
10 product is a spread, dressing, sauce, ice cream or ketchup. 

3 . Pood product according to anyone of claim 1 or 2 , 
wherein the antioxidant is present in an amount of between 
3 and 10 times the daily recommended amount (RDA value from 

15 the Codex Alimentarius) per average daily amount of food 
product consumed. 

4. Food product according to anyone of claims 1 to 3, 
wherein the antioxidant is chosen from the group consisting 

20 of a-tocopherol (vitamin E) , ascorbic acid (vitamin C) , 

polyphenol, and carotenoid such as a-carotene, p-carotene, 
lycopene, cryptoxanthin, zeaxanthin, and lutein, or 
mixtures thereof . 

25 5. Pood product according to claim 4, wherein the food 
product comprises 30-100 mg of a-tocopherol per amount of 
the average daily consumed amount of food product, and/or 
120-600 mg ascorbic acid, and/or 2-18 mg of a (mixture of) 
carotenoid, and/or 0.5-2.5 g of a (mixture of) a tea 

30 polyphenol and/or 25-125 mg of a (mixture of) a polyphenol 
not being a polyphenol derived from tea. 

6. Food product according to any one of the claims 1-5, 
wherein a mixture of at least two antioxidants is used. 

35 

7. Food product according to claim 6, wherein at least 
one water soluble antioxidant or antioxidant vitamin and at 
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least on fat solxible antioxidant or antioxidant vitamin is 
used. 

8. Food product according to any one of claims 1-7, 
5 wherein the food product is a yellow fat spread comprising 
per average daily amount of spread used 3 0-100 mg a- 
tocopherol and/or derivatives thereof, 100*600 mg ascorbic 
acid and 2-18 mg palm fruit carotenes. 

10 9. Food product according to claim 8, wherein the food 
product is a spread having a fat level between 5 and 80%, 
and the fat comprises at least 45% of polyunsaturated fatty 
acids . 

15 10. Use of an antioxidant or antioxidant vitamin for the 
preparation of a food product according to any one of the 
claims 1 to 9. 
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